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Abstract
Background:  Few studies have analyzed the frequency of alcohol use across time from
adolescence to young adulthood and its outcome in young adulthood. A Swiss longitudinal
multilevel assessment project using various measures of psychopathology and psychosocial
variables allowed for the study of the frequency and correlates of alcohol use so that this
developmental trajectory may be better understood.
Method: Alcohol use was studied by a questionnaire in a cohort of N = 593 subjects who had been
assessed at three times between adolescence and young adulthood within the Zurich Psychology
and Psychopathology Study (ZAPPS). Other assessment included questionnaire data measuring
emotional and behavioural problems, life events, coping style, self-related cognitions, perceived
parenting style and school environment, and size and efficiency of the social network.
Results: The increase of alcohol use from early adolescence to young adulthood showed only a
few sex-specific differences in terms of the amount of alcohol consumption and the motives to
drink. In late adolescence and young adulthood, males had a higher amount of alcohol consumption
and were more frequently looking for drunkenness and feeling high. Males also experienced more
negative consequences of alcohol use. A subgroup of heavy or problem drinkers showed a large
range of emotional and behavioural problems and further indicators of impaired psychosocial
functioning both in late adolescence and young adulthood.
Conclusion: This Swiss community survey documents that alcohol use is problematic in a sizeable
proportion of youth and goes hand in hand with a large number of psychosocial problems.
Background
The international trends in substance use and its determi-
nants among youths have been analyzed in various recent
reviews [1,2]. There can be no doubt that alcohol is
among the leading substances used and abused by adoles-
cents and young adults. A European prevalence study
based on data collected in 26 countries found the highest
rates of drunkenness, binge drinking, and alcohol con-
sumption among British, Danish, and Irish youths. Alco-
hol use and misuse was much more widely reported than
illicit drugs [3].
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Alcohol and nicotine use contributed most strongly to the
unprecedented rise in youth drug use in Britain in the
mid-1990s [1]. A German prospective longitudinal study
with a large representative sample of adolescents and
young adults found that cumulative lifetime incidence up
to age 28 of any substance abuse or dependence was 44%
and that the corresponding 12-month prevalence was
24%. In this study, nicotine dependence was most fre-
quent (25%), followed by alcohol abuse (19%) and alco-
hol dependence (9%). Especially younger cohorts
reported significantly earlier ages at onset of abuse and
dependence [4].
In Switzerland, data were collected in collaboration with
the HBSC (Health Behaviour in School-Aged Children)
study under the auspices of WHO [5], in the SMASH
(Swiss Multicenter Adolescent Survey on Health) [6], and
in the ZAPPS (Zurich Adolescent Psychology and Psycho-
pathology Study) [7]. All three studies converge in finding
increasing rates of alcohol use and cannabis, and a trend
for a closing gender gap with increasing age. Smoking,
drunkenness and cannabis use greatly increased in 15-
year-olds in Switzerland surveyed three times between
1986 and 1998 [8].
To date, there is only a small number of longitudinal stud-
ies that have taken a developmental perspective by study-
ing the association of adolescent substance use with adult
outcome [9-12] or the escalated substance use from early
to middle adolescence [13]. Within the developmental
perspective of adolescent substance use, various risk fac-
tors including life stress, personality features, parental
behaviour, peer influences, school characteristics, and
other environmental features have been studied as can be
delineated from both major reviews and empirical studies
[7,13-20].
The present study is aiming at further analysis of develop-
mental patterns of alcohol use among youths. Two major
issues were studied, namely, the study of the frequencies
of alcohol use including sex effects and the associations
between adolescent alcohol use and other behaviours
both in adolescence and in young adulthood. In the latter
approach, a typology of adolescent alcohol use was
employed that had been established and validated in pre-
vious work [21].
Methods
Subjects
Originally, the present sample is based on a cohort of
1964 pupils aged 6 to 17 who were living in the Canton
of Zurich, Switzerland in 1994. The cohort was a stratified
randomized sample representing the 12 counties of the
canton, the school grades, and the types of school and
formed the basis of the Zurich Epidemiological Study of
Child and Adolescent Psychopathology (ZESCAP). A full
description of details of the sampling procedure was given
in a previous article [22]. The preadolescents and adoles-
cents (aged 11 – 17 years) of the ZESCAP sample (N =
1110) provided the basic cohort of the longitudinal
Zurich Adolescent Psychology and Psychopathology
Study (ZAPPS).
This original cohort of 1110 subjects was studied longitu-
dinally at three times, namely, in 1994 (time 1), 1997
(time 2) and 2001 (time 3). At each time, a multidimen-
sional screening based on various questionnaires measur-
ing internalizing, externalizing, total problems,
depression, eating disturbance, alcohol and other drug
abuse was performed. In a second stage, structured psychi-
atric interviews were used with those subjects who scored
above the cut-off scores and with a certain number of con-
trols scoring below the cut-off score on each screening
instrument. Assessments at time 1 and predominantly
also at time 2 were performed at the schools of the partic-
ipants. Questionnaires had to be mailed to a smaller part
of older participants at time 2 and the entire cohort at
time 3 because of having left school. At each stage of the
study some subjects dropped out from the sample (e.g.
after leaving school and not responding to mailed ques-
tionnaires) on both the screening and the interview level.
In order to work with a full data set including all data
from both the screening and the interview stages and
based on a sample that still was representative for local
census data in terms of age and gender composition, the
final longitudinal cohort with three waves of assessment
was reduced to N = 593. There was a significantly higher
loss of males across time (52.5% in the original cohort,
47.9% in the longitudinal sample, 57.8% in the drop-
outs, Chi2 = 10.95, df = 1, p < .01). Mean age was slightly
though significantly higher in the drop-outs than in the
participants of the longitudinal sample (13.92 vs.13.57
years, F = 13.66, df = 1, p < .001). More importantly, mul-
tivariate analyses indicated that the amount of emotional
and behavioural problems as measured by the Youth Self
Report (see below) was significantly different for drop-
outs as compared to participants (Wilks Lambda = .97; F
= 4.89; df = 8,1082, p < .001). Drop-outs had significantly
higher mean raw scores on scales measuring somatic
problems (2.70 vs. 2.39, F = 4.6, df = 1, p < .05), attention
problems (3.89 vs. 3.38, F = 10.7, df = 1, p < .01), delin-
quent behaviour (3.33 vs. 2.65, F = 27.2, p < .001), and
aggressive behaviour (7.46 vs. 6.45, F = 13.5, df = 1, p <
.001). Thus, there was some indication that older adoles-
cent males with predominantly more externalizing prob-
lems were more likely to drop out from the study.
However, all differences were relatively small in magni-
tude and became easily significant because of the large
sample size.BMC Psychiatry 2008, 8:5 http://www.biomedcentral.com/1471-244X/8/5
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Mean ages at the three times of the study were 13.6 (SD =
1.6), 16.6 (SD = 1.6), and 20.2 (SD = 1.7) years. The sam-
ple was composed of 284 (47.9%) males and 309
(52.1%) females. These 593 subjects were representative
for the census population with regard to gender (Chi2 =
2.14, df = 1, p = n.s.) and biannual age distribution of 17
– 22 years olds (Chi2 = 2.67, df = 2, p = n. s.).
Measures
The ZAPPS is based on a theoretical model in order to
study conditions and processes that are essential to the
mental health of growing young people as well as to the
development of mental problems and disorders. A broad-
band questionnaire was chosen in order to obtain infor-
mation on relevant behavioural and emotional problems
of adolescents. Furthermore, various questionnaires deal-
ing with depression, abnormal eating behaviour, and sub-
stance abuse were also included. In order to analyze
potential risk, compensatory, vulnerability, and protective
factors of psychopathology [23], life events were hypo-
thetically seen as stressors, and various psychosocial vari-
ables including coping, self-related cognitions, and
features of the social network were regarded as moderat-
ing factors with regard to behavioural and emotional
problems.
Questionnaires were filled out confidentially by the sub-
jects during school hours in 1994 and had to be mailed in
1997 and 2001. All questionnaires reflect raw scores and
are positively keyed, i.e. high scores represent high expres-
sion of the content of the scale. All scales showed good to
excellent reliability. A list of Alpha coefficients may be
obtained from the authors.
Substance Use Questionaire (SUQ)
The questionnaire was designed by Müller and Abnet [24]
in collaboration with the World Health Organization for
a nationwide Swiss survey. It covers 22 items that deal
both with the consumption of legal drugs and illegal
drugs. Eight items deal with alcohol use by the respond-
ent. The response format varied for the different items.
Alcohol use was assessed via a general introductory ques-
tion whether or not the adolescent had ever consumed
alcohol (0 = no consumption, 1 = only a sip, 2 = an entire
glass or more) and a detailed list of various alcoholic bev-
erages with a response format ranging from 0 (no con-
sumption) to 5 (daily consumption). Various subgroups
were identified and a typology of adolescent alcohol use
was validated [21]. The four types comprise abstainers,
social drinkers, heavy drinkers, and problem drinkers.
These four types are also relevant for the present study.
Abstainers were negative on all items. Social drinkers were
defined by three positive responses to the following items:
I drink when I am in the company of friends/on the occa-
sion of a family celebration/at a party. Heavy drinkers
were defined by two positive responses to the following
items: I drink until I feel high/until I get drunk. Problem
drinkers had to respond positively to the following two
items: I drink when I feel lonely/when I feel bad and hav-
ing a problem.
Young Adult Self Report (YASR)
With the exception of the subscale measuring social prob-
lems and the inclusion of the subscale measuring intru-
siveness the YASR [25] consists of the following primary
subscales: socially withdrawn, somatic complaints, anx-
ious/depressed, intrusiveness, thought problems, atten-
tion problems, delinquent behaviour, and aggressive
behaviour. Two second-order scales reflecting internaliz-
ing and externalizing can be calculated.
Life Event Scale (LES)
A total of 36 items were chosen from pre-existing ques-
tionnaires on life events. The time frame was defined as
the twelve months prior to filling out the questionnaire.
Beside frequencies of life events, a total impact score was
calculated. This was based on a scale attached to each item
ranging from -2 to +2 and indicating how unpleasant or
pleasant the respective event was [26].
Coping Capacities (CC)
Our modified version of the German Coping Across Situ-
ations Questionnaire [27] addresses coping in four prob-
lem areas with school, parents, peers, and the opposite
sex. Factor analysis resulted in two scales measuring active
coping and avoidant behaviour.
Self-Related Cognitions (SRC)
The ten-item scale for the measurement of self-esteem by
Rosenberg [28] and items from a German questionnaire
assessing self-awareness [29] were further included into
the questionnaire. The latter scale assesses introspective
capacities for one's feelings, actions, and past.
Statistical analyses
All questionnaire scores represent raw scores. Data were
analysed by use of the 14th version of the SPSS (2006) pro-
gram. Sex differences in alcohol use were analyzed by Chi-
square tests. Comparisons between the various types of
alcohol use were based on univariate and multivariate
analyses of covariance (ANCOVA and MANCOVA) with
sex and age as the controlled covariates. Stability of types
of alcohol use across time was tested by the McNemar test.
Results
Figure 1 displays the development of any alcohol con-
sumption across time. Around the age of 15 years more
than half of the sample had drunken at least a glass of
alcohol ever. Only at time 1 there were significant sex dif-
ferences with males more likely to have consumed alcoholBMC Psychiatry 2008, 8:5 http://www.biomedcentral.com/1471-244X/8/5
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Frequencies of alcohol consumption (≥1 glass of alcohol ever) at three times Figure 1
Frequencies of alcohol consumption (≥1 glass of alcohol ever) at three times.
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(Chi2 = 6.33, df = 2, p < .05). Weekly alcohol consump-
tion is shown in Figure 2. Whereas around two per cent of
the subjects showed weekly alcohol consumption in early
adolescence at time 1, almost a third of young adults
engaged in weekly alcohol consumption at time 3. There
was only a trend for an excess of males at time 1 (Chi2 =
5.40, df = 2, p = .07) which became a significant difference
at time 2 (Chi2 = 9.90, df = 2, p < .01) and time 3 (Chi2 =
49.98, df = 2, p < .001).
Data on the frequencies of drunkenness during the last
two months are shown in Figure 3. There were no sex sig-
nificant differences at times 1 and 2 in contrast to time 3
with more males having been drunk (52.6 vs. 29.9 per
cent, Chi2 = 42.59, df = 4, p < .001). Furthermore, motives
of drinking showed only few different distributions across
time and for the two sexes as shown in Figure 4. At all
three times, social events predominated among the vari-
ous motives. However, there was an increasing proportion
of young people who consumed alcohol in order to get
drunk or feel high or when encountering problems. Both
sexes did not show significant differences in alcohol con-
sumption when encountering problems at all three times.
On the other hand, more males than females drank in
order to get drunk at time 2 (Chi2 = 7.73, df = 2, p = .05)
and at time 3 (Chi2 = 40.38, df = 2, p < .001) or to feel high
at time 3 (Chi2 = 31.14, df = 2, p < .001).
The negative consequences of alcohol use are shown in
Figure 5 for times 2 and 3 only because they were not yet
apparent at time 1. At both times, blackouts were experi-
enced most frequently followed by deterioration of
health, and troubles with family and friends. There were
no significant sex differences at time 2. In young adult-
hood at time 3, the frequencies of negative consequences
were increasing particularly for males. At time 3, more
males than females reported to have been encountering a
blackout (Chi2 = 23.77, df = 2, p < .001), some deteriora-
tion of health status (Chi2 = 7.62, df = 1, p < .01), to have
received reprimands from school or superiors (Chi2 =
4.36, df = 1, p < .05), to have been close to or definitely
been involved in an accident (Chi2 = 7.51, df = 2, p < .05),
and to have missed school or job due to alcohol con-
sumption (Chi2 = 6.09, df = 1, p < .05).
The four different types of adolescent alcohol use were
identified only at times 2 and 3 because the subjects were
still too young at time 1. There was a rather small number
of either heavy or problem drinkers so that the two groups
were combined. At time 2 in late adolescence there were
198 (33.4%) abstainers, 363 (61.2%) social drinkers, and
32 (5.4%) heavy or problem drinkers who, at the same
time, were also engaged in social drinking. At time 3 in
young adulthood, there were only 46 (7.6%) abstainers,
but 505 (85.2%) social drinkers and 42 (7.1%) heavy or
problem drinkers. Thus, both the numbers of social drink-
ers and heavy or problem drinkers increased over time.
The changes across time were statistically highly signifi-
cant for the three groups (Mc Nemar-Bowker Chi2  =
134.49, df = 3, p < .001).
The three types of adolescent alcohol use were compared
at times 2 and 3 with regard to emotional and behavioural
problems and further psychosocial correlates. Findings for
emotional and behavioural problems at time 2 are shown
in Table 1. Differences for the eight primary scales of the
YSR were highly statistically different (Wilks Lambda =
0.76; F = 10.47; df = 16,1162; p < .001). There was an
almost uniform pattern with the heavy or problem drink-
ers showing more problems than the two other groups of
either abstainers or social drinkers. The former group had
more somatic complaints, was more anxious depressed,
had more thought problems and more attention prob-
lems, was more aggressive and showed more delinquent
behaviour, and as a consequence also more internalizing
and externalizing problems and a higher total score than
the two other groups. Among the two latter groups there
was less of a differentiation, with the social drinkers hav-
ing an intermediate position between heavy or problem
drinkers and abstainers with regard to aggressive and
delinquent behaviours and as a consequence also exter-
nalizing problems.
Findings from comparisons of further psychosocial corre-
lates are presented in Table 2. Again the heavy and prob-
lem drinkers stand out by a large number of statistically
significant differences (Wilks Lambda = 0.81; F = 3.42; df
= 38,1140; p < .001). Compared to the two other groups
they had experienced a higher number and a more nega-
tive impact of life events, used less active and more avoid-
ant coping, had less self-esteem but more self-awareness,
felt less accepted and more rejected by both parents, and
experienced more controlling teachers and less possibili-
ties to participate at school. Again, the social drinkers had
an intermediate position between the two other groups
with regard to the number and impact of life events, pater-
nal acceptance, and possibilities to participate at school.
The abstainers felt less parental control, less performance
stress, and less peer acceptance than the social drinkers.
Further comparisons of emotional and behavioural prob-
lems among the three groups at time 3 are shown in Table
3. The findings from time 2 in late adolescence are clearly
replicated in young adulthood. Again, the heavy or prob-
lem drinkers showed significantly more emotional and
behavioural problems than the other two groups across all
primary scales measuring social withdrawn, anxious/
depressed, intrusiveness, attention problems, aggressive
behaviour, and delinquent behaviour. As a consequence,
they had significantly more internalizing problems and aBMC Psychiatry 2008, 8:5 http://www.biomedcentral.com/1471-244X/8/5
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Weekly alcohol consumption at three times Figure 2
Weekly alcohol consumption at three times.
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Frequencies of drunkenness during the last two months at three times Figure 3
Frequencies of drunkenness during the last two months at three times.
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higher total score than the social drinkers and more exter-
nalizing problems than the two other groups. The social
drinkers were less social withdrawn, less anxious/
depressed, and less inattentive than the abstainers and the
latter had the lowest score with regard to attention prob-
lems and delinquent behaviours.
Because at time 3questionnaires were mailed, instead of
administered at school, the number of psychosocial vari-
ables that were assessed in young adulthood was more
limited than at time 1 and 2. Findings are shown in Table
4. The multivariate analysis resulted in highly statistically
significant differences (Wilks Lambda = 0.91; F = 3.41; df
= 16,1162; p < .001). Across the set of variables the group
of heavy or problem drinkers again stood out by having
experienced a higher number of life events, and a less effi-
cient social network than the two contrast groups. In
terms of the greater negative impact of life events, the
higher score of avoidant coping, and the smaller size of
the social network they differed only from the social
drinkers but not from the abstainers and together with the
abstainers they were scoring lower than the social drinkers
on scales measuring active coping and self-esteem.
Discussion
The findings of the present study are based on longitudi-
nal assessments in a representative cohort of young Swiss
people who were assessed three times for alcohol con-
sumption and further psychosocial parameters between
early adolescence and young adulthood. In a first step, the
development of alcohol use including frequencies,
motives, and consequences were studied. From a starting
point of a small minority of 8.5% of males and 1.6% of
females who had consumed at least a single glass of alco-
hol at the age of 10 to 11 years, the proportion of young-
sters consuming alcohol continuously progressed across
time with three quarters having experienced alcohol use
around the age of 16 years. Similarly, weekly consump-
tion of alcohol progressed continuously over time with a
third of adults drinking weekly and a clear male domi-
nance with regard to the amount of alcohol consumption.
Whereas these findings represent developmental patterns
with, so far, no clear indication of abnormality, there were
some more worrisome results when focusing on the fre-
quencies of drunkenness, the motives and the conse-
quences of drinking. Drunkenness was still a rare event in
early adolescence accounting only for some 5 percent of
the participants of the survey, whereas a third of males
and 21 percent of females in late adolescence and more
than half of the males and slightly less than half of the
females in young adulthood had been drunk at least once.
In general, social events clearly predominated among the
motives in the cohort. However, more than 20 percent of
males and 13 to 15 percent of females drank in late ado-
lescence in order to get drunk or feel high, and these fig-
ures increased to 45 to 50 percent in young adult males
and to around a quarter in young adult females. The
apparent male preponderance in these motives was not
observed with regard to drinking when encountering
problems at any time. The figures of this motive doubled
from late adolescence to young adulthood up to a maxi-
mum of 17 percent of young adult males. Among various
negative consequences, blackouts and deteriorations of
health were noticed up to a maximum of 15 percent in
adolescent females and 29 percent of young adult males.
Motives of alcohol consumption at three times ("Feeling high" & "Drunkeness" were not asked at time 1) Figure 4
Motives of alcohol consumption at three times ("Feeling high" & "Drunkeness" were not asked at time 1).
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In summary, these findings match conclusions from other
recent Swiss surveys about a worrisome pattern of alcohol
use among young people in the country, i.e. the HBSC
(Health Behaviour in School-Aged Children) study under
the auspices of WHO [5], the SMASH (Swiss Multicenter
Adolescent Survey on Health) [6], and the repeated sur-
veys in 15 year olds [8].
From these descriptive findings in the entire cohort, it had
to be delineated that there was a sizeable subgroup of
youths with highly problematic alcohol use. Based on pre-
vious work of the authors on the identification and vali-
dation of different types of adolescent alcohol use [21] it
was, thus, decided to study these types in more detail by
analyzing the associations of type of alcohol use with
emotional and behavioural problems and further psycho-
social parameters which form the theoretical frame of the
ZAPPS. Due to rather low frequencies the two types of
heavy and problem drinkers had to be collapsed into a
single combined group. First, it was found that this group
had an increase from 5.4% in late adolescence to 7.1% in
young adulthood indicating that persisting careers of
problematic alcohol use start early in life. Secondly, at
both times of the assessment in late adolescence and
young adulthood, this group of heavy and problem drink-
ers was clearly different from the two contrast groups of
abstainers and social drinkers.
In this risk group compared to the two other groups there
were stronger associations with emotional and behav-
ioural problems and other psychosocial abnormalities
including the experience of more life events and, particu-
larly, more negative impact of these events, and abnor-
malities of personality including the use of more
inadequate coping styles, less self-esteem, and greater self-
awareness. In addition, this problematic risk group per-
ceived less positive parenting style and a less attractive
school environment during late adolescence, and a
smaller and less efficient social network in young adult-
hood. The two other groups of abstainers and social
drinkers were indistinguishable in many domains, and
only in some domains the social drinkers had an interme-
diate position between the risk group and the abstainers.
Interestingly, in a few domains the abstainers were more
similar to the heavy and problem drinkers than to the
social drinkers.
Conclusion
The heavy and problem drinkers stood out as a clearly
most abnormal group in terms of its psychosocial charac-
teristics. One may well conclude that their alcohol use was
both a way of reflecting and contributing to their life that
was marked by a higher amount of psychosocial stressors
and deficits in coping and support. These findings con-
verge with other reports obtained with other samples in
Negative consequences of alcohol consumption at times 2  and 3 Figure 5
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Table 1: Comparison of Emotional and Behavioral Problems of the Three Subsamples at Time 2 in 1997
Abstainers (0) Social drinkers (1) Heavy and Problem drinkers (2) F
Total (N = 198) Total (N = 363) Total (N = 32) Groups Post-hoc
Mean SD Mean SD Mean SD (df = 2) Scheffé Test
Social Withdrawn 2.96 2.39 2.60 2.22 3.93 2.77 7.25** 2 > 1
Somatic Complaints 2.28 2.14 2.63 2.35 4.21 2.82 12.20*** 2 > 0, 1
Anxious/Depressed 5.19 4.21 5.11 4.35 8.31 5.45 8.10*** 2 > 0, 1
Social Problems 2.01 2.10 1.38 1.69 2.14 2.70 8.29*** 0 > 1
Thought Problems 1.86 1.83 1.97 1.92 3.81 2.51 15.31*** 2 > 0, 1
Attention Problems 3.57 2.57 3.65 2.49 6.24 4.12 15.31*** 2 > 0, 1
Aggressive Behavior 5.77 3.90 6.91 4.14 10.18 4.52 22.58*** 2 > 1 > 0
Delinquent Behavior 2.41 1.85 3.68 2.25 6.42 2.46 61.42*** 2 > 1 > 0
Internalizing 10.07 7.10 9.92 7.32 15.72 8.93 9.51*** 2 > 0, 1
Externalizing 8.18 5.21 10.59 5.64 16.60 5.85 43.21*** 2 > 1 > 0
Total Score 29.91 17.01 32.36 17.26 51.75 21.72 23.10*** 2 > 0, 1
*p < .05 **p < .01 ***p < .001
Table 2: Comparison of Psychosocial Correlates of the Three Subsamples at Time 2 in 1997
Abstainers (0) Social drinkers (1) Heavy and Problem drinkers (2) F
Total (N = 198) Total (N = 363) Total (N = 32) Groups Post-hoc
Mean SD Mean SD Mean SD (df = 2) Scheffé Test
Number of Live Events 4.39 2.94 5.82 3.34 8.08 3.80 20.90*** 2 > 1 > 0
Life Events Impact -5.12 4.21 -6.32 4.84 -8.81 5.27 10.12*** 2 < 1 < 0
Active Coping 4.92 1.16 4.91 1.18 4.16 1.43 7.06** 2 < 1, 0
Avoidant Coping 2.57 1.43 2.71 1.41 3.36 1.13 6.90** 2 > 1, 0
Self-Esteem 27.58 5.85 27.74 5.96 22.42 6.72 12.28*** 2 < 1, 0
Self-Awareness 19.89 5.37 20.05 5.55 22.81 5.31 4.08* 2 > 1, 0
Maternal Acceptance 28.48 5.50 27.30 5.95 24.44 6.59 7.77*** 2 < 1, 0
Maternal Rejection 5.32 4.12 5.69 4.45 7.71 4.39 7.15** 2 > 1, 0
Maternal Control 10.56 3.90 9.58 3.84 9.19 3.75 0.57 1 < 0
Paternal Acceptance 26.53 5.69 24.72 6.90 21.44 7.52 9.46*** 2 < 1 < 0
Paternal Rejection 5.25 3.57 5.75 4.28 8.14 5.26 9.37*** 2 > 1, 0
Paternal Control 9.61 3.77 8.58 3.65 8.20 5.03 0.33 1 < 0
Competition at School 7.56 4.58 8.06 4.83 9.69 5.04 3.51* -
Controlling Teachers 13.27 5.77 13.69 5.91 17.22 6.97 11.47*** 2 > 1, 0
Possibilities to Participate 16.57 3.65 15.36 4.29 12.44 5.28 12.73*** 2 < 1 < 0
Performance Stress 7.61 3.58 8.55 3.87 9.06 4.01 2.91 1 > 0
Peer Acceptance 14.27 3.50 15.24 3.15 14.56 3.93 4.35* 1 > 0
Size of Social Network 21.84 5.95 21.05 6.30 19.41 6.14 1.25 -
Efficiency of Social Network 21.84 3.23 21.62 3.16 20.46 3.60 2.22 -
*p < .05 **p < .01 ***p < .001
Table 3: Comparison of Emotional and Behavioral Problems of the Three Subsamples at Time 3 in 2001
Abstainers (0) Social drinkers (1) Heavy and Problem drinkers (2) F
Total (N = 46) Total (N = 505) Total (N = 42) Groups Post-hoc
Mean SD Mean SD Mean SD (df = 2) Scheffé Test
Social Withdrawn 4.48 3.25 1.97 1.87 2.35 2.18 35.29*** 2, 1 < 0
Somatic Complaints 2.58 2.56 2.25 2.36 3.22 3.11 5.88** 2 > 1
Anxious/Depressed 8.20 5.94 5.95 4.86 8.35 6.52 9.14*** 2, 0 > 1
Intrusiveness 1.96 1.94 2.28 1.94 3.33 2.00 4.73** 2 > 0, 1
Thought Problems 0.40 0.88 0.23 0.65 0.79 1.38 10.93*** 2 > 1
Attention Problems 2.76 2.38 1.88 1.90 3.15 2.25 11.06*** 2 > 1 > 0
Aggressive Behavior 2.71 2.56 2.48 2.30 3.97 3.26 6.98** 2 > 1, 0
Delinquent Behavior 0.87 1.32 1.77 1.98 4.57 3.14 36.15*** 2 > 1 > 0
Internalizing 12.68 8.49 7.92 6.15 10.70 7.91 14.68*** 2, 0 > 1
Externalizing 5.54 4.54 6.54 4.75 11.88 6.42 20.93*** 2 > 0, 1
Total Score 36.74 22.81 28.66 17.20 44.08 23.76 16.78*** 2, 0 > 1
*p < .05 **p < .01 ***p < .001BMC Psychiatry 2008, 8:5 http://www.biomedcentral.com/1471-244X/8/5
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different regions and some major recent reviews. Within a
developmental perspective, all these publications have
stressed the importance of various risk factors including
life stress, inefficient coping, non-supportive parental
behaviour, inadequate school characteristics, and other
environmental features as contributing factors to adoles-
cent substance abuse [7,13-19].
In terms of limitations, it should be noted that the longi-
tudinal sample was not completely representative of the
original cohort because slightly older males with more
externalizing problems were more likely to drop out from
the longitudinal study. Thus, one may argue that particu-
larly the findings on gender and associated behavioural
problems represent a rather conservative picture. How-
ever, this limitation is counterbalanced by the fact that the
longitudinal sample was representative in terms of age
and gender composition according to local census data.
Furthermore, the present study was based on a survey that
looked for indicators of problematic alcohol use but was
not in a position to come up with clinically based diag-
noses of alcohol abuse. Thus, comparisons with other
European studies reporting rates of alcohol abuse with
different assessment methods [4] are impossible. On the
other hand, the present study provides further evidence
that problematic alcohol use among youths is frequent
and associated with a variety of mental and psychosocial
problems. Early prevention in adolescence is clearly war-
ranted.
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